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(54) Title: MANUFACTURE OF POCKET SPRING ASSEMBLIES 




(57) Abstract 

In the production of a pocket spring assembly for cushion or mattress, two layers of fabric are secured together along multiple 
parallel seam zones so as to form a quilt defining a plurality of parallel fabric tubes, the tubes so formed are supported on guides extending 
longitudinally through the tubes, portions of the quilt are repeatedly drawn from the guides at their one ends and folds formed in each layer 
of fabric in the drawn off portion are secured to form pockets from the drawn off portions of the quilt, and precompressed coil springs 
(10) are passed through the guides (41-72) and released into the pockets between each drawing of the quilt, with their axes perpendicular 
to both the axes of the fabric tubes and the direction of advancement of the quilt, so that secured folds in the febric of the tubes in front of 
and behind the released springs retain them in the pockets. Spaced longitudinal slits are formed in the seam zones, the slits permitting the 
fabric to envelope the tubes. 
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MANUFACTURE OF POCKET SPRING ASSEMBLIES 



- 1 - 

This invention relates to pocket spring assemblies 
for cushions or mattresses, and to apparatus and methods 
for that manufacture. 

5 Pocket spring assemblies consist of two dimensional 

arrays of coil springs contained in individual fabric 
pockets. Such a construction, often known as the Marshall 
construction after its inventor, has for more than a 
century been regarded as providing a highly desirable level 

10 of cushioning performance, but usage of it has been limited 
because of its high cost of manufacture, involving as it 
does the formation of the fabric pockets, the insertion of 
the compressed springs and the assembly and securing of the 
properly oriented pocketed springs into a two dimensional 

15 array. Various efforts have therefore been made to 
facilitate the manufacture of such arrays, as will be found 
described for example in United States Patent No. 4,234,983 
(Stumpf ) which itself represents what is believed to be the 
most commercially successful attempt to date to automate 

20 the construction of pocket spring assemblies. This patent 
discloses the production of endless strips of pocketed 
springs which can then be assembled into the desired 
arrays. Even so, such pocket spring assemblies remain 
costly compared to other assemblies, which whilst of lower 

25 cushioning performance, can be assembled in a more highly 
automated manner. 
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It is an object of the present invention to provide 
an improved technique for the production of pocket spring 
assemblies which can directly produce pocketed springs in 
a two dimensional array. 

5 According to the invention in its broadest aspect, 

two layers of fabric are secured together along multiple 
parallel seam zones so as to form a quilt defining a 
plurality of parallel fabric tubes, the tubes so formed are 
supported on guides extending longitudinally through the 

10 tubes, portions of the quilt are repeatedly drawn from the 
guides at their one ends and folds formed in the fabric of 
each drawn off portion are secured transverse to the axes 
of the tubes to form pockets in the drawn off portion, and 
precompressed coil springs are passed through the guides 

15 and released into the pockets between each drawing of the 
quilt, with their axes perpendicular to both the axes of 
the tubes and the direction of advancement of the quilt, so 
that fastened folds of the fabric in front of and behind 
the released springs retain them in the pockets. In a 

20 preferred arrangement, the parallel seam zones contain 
double seams, and longitudinal slots are formed in the 
fabric between the double seams at a pitch equal to the 
length of fabric which forms a pocket. 

The above method permits a pocket spring assembly 
25 to be produced directly in an automated manner from fabric 
and coil springs. The securing together of the layers of 
fabric and the closure of the tubes may be performed by 
stitching, or welding, or any combination of those 
techniques, although the use of two part fasteners is * 
3 0 preferred. For forming the assembly, the quilt is 

transferred to and gathered upon the guides which are a 
supported by a movable table of a spring inserting machine. 
The table is moved so that a spring dispensing unit, which 
receives springs from a coil forming machine, is aligned 
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with the one end of each guide in turn and successively 
inserts compressed springs into the end of each guide. 
This results in a row of compressed springs already in the 
guide being advanced along the guide, causing a spring to 
5 be released at the other end of the guide into a portion of 
the associated tube which has been drawn from the guide and 
closed by the fastening of folds of the fabric to form a 
pocket, for example by the application of two-part 
fasteners. After a complete pass of the table past the 

10 spring dispensing unit, the tubes are drawn further off the 
guides so as to permit further closures of folds of the 
fabric to provide pockets to receive the next row of 
springs to pass through the guides. The zones in the seams 
between the tubes permit better formation of pockets around 

15 the sleeves and provide a convenient means of indexing the 
tubes as they are drawn off between insertion of each row 
of springs. 

The invention also extends to apparatus for 
carrying out the method. 

20 Further details of the invention will be apparent 

from the following description of a presently preferred 
embodiment with reference to the accompanying drawings, in 
which: 

Figure 1 is a front elevation of an apparatus for 
25 manufacturing pocket spring assemblies; 

Figure 2 is a plan view of the apparatus of Figure 

i; 

Figure 3 is an end elevation of the apparatus of 
Figure 1; 

30 Figure 4 is a vertical section through the 

apparatus on the line 3-3 in Figure 1; 

Figure 5 is an enlarged view of a portion of Figure 

4; 
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Figures 6A - 6D are plan, side and end views, and 
an additional side view showing an open position, of parts 
of a spring insertion mechanism incorporated in the 
apparatus; 

5 Figure 7 is a plan view of a quilt utilized in the 

apparatus of Figures 1-6 in the manufacture of pocket 
spring assemblies. 

Figure 8 is a fragmentary longitudinal section of 
a completed spring assembly on the line 7-7 in Figure 8; 
10 and 

Figure 9 is a fragmentary plan view of a completed 
spring assembly. 

Referring first to Figures 7, 8 and 9, which 
illustrate the construction of a spring assembly 2 

15 according to the invention. The assembly 2 is formed by 
inserting springs into a fabric quilt 24 formed as shown in 
Figure 7 by stitching together two layers of fabric, 
typically a non-woven synthetic fabric of a type 
conventionally used for enclosing pocket springs, along 

20 parallel spaced longitudinal zones 4. In a preferred 
arrangement, there are two lines of stitching 6 in each 
zone, which have intersections 8 at intervals with a pitch 
somewhat greater that the intended pitch of the springs in 
the finished assembly. The zones 4 are spaced by a 

25 distance approximately equal to the sum of the pitch of the 
spring and the thickness of the finished assembly. Taking 
the two layers together, this provides an area of fabric, 
within each rectangle defined by a stitching interval and 
a zone spacing, sufficient to form a pocket 14 which can 

30 envelope a spring 10 within the assembly. 

The fabric quilt is formed on a conventional multi- 
needle quilting machine, equipped with an intermittent 
slitting roller assembly at its exit to form slits 12 
between each line of stitching 6 in each zone 4, the slits 
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being interrupted in the vicinity of each intersection 8 to 
retain connections between portions of the quilt separated 
by the zones 4. These connections are reinforced by the 
stitching. Other forms of bonding of the layers of fabric 
5 could be used instead of stitching provided that seams and 
connections of sufficient integrity can be obtained, and 
other stitching patterns could be used provided that the 
slits 12 have a seam on each side between the layers of 
fabric. 

10 During assembly, and as discussed further below, a 

spring 10 is introduced into each pocket 14, a fold of the 
fabric in each layer is pinched together between adjacent 
springs in the longitudinal direction both above and below 
a horizontal centre line of the assembly, and the folds are 

15 then secured by a suitable form of fastening. This 
fastening could be a weld or staple, but for security it is 
preferred to use a two-part positive fastening in which an 
enlarged head of a tongue 16 on one fastening member 18 
engaging one side of the fold is positively secured in an 

2 0 opening in a second fastening member 2 0 engaging the other 
side of the fold. The presence of the slits 12 permits the 
fabric to conform to and envelope the spring 10, leaving an 
aperture 22 between each adjacent group of four springs. 
The result is an integral pocket spring assembly in which 

25 adjacent spring pockets are connected by the fastened folds 
in the longitudinal direction, and the intersections 8 in 
the lateral direction. It will be appreciated that the 
size of the fabric quilt must be such as to provide 
sufficient pockets 14 in each dimension to provide an 

30 assembly of the desired size. 

The springs are inserted into the quilt by the 
apparatus shown in Figures 1-6. The apparatus includes a 
spring making machine 3 0 which may be a conventional 
machine for forming coil springs from wire. Since its sole 
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function is to provide springs for use by the rest of the 
apparatus, it could be replaced by a reservoir or magazine 
providing a source of springs, but integration of the 
spring making step into the apparatus is preferred and is 
5 particularly advantageous with the high capacity spring 
forming machines now becoming available. 

A spring feeding assembly 40, discussed further 
below, feeds springs delivered by the machine 1 to spring 
insertion mechanisms 70 mounted on a moving table 50 

10 supported on a machine frame 60 for lateral motion. A 
further laterally movable trolley (not shown) may be 
located in front of the frame 60, and can serve the dual 
purposes of preparing the quilt 2 4 for transfer to the 
table 50, and supporting a finished spring assembly as it 

15 is formed on the table. 

The spring feeding assembly 40 has a chute 42 
supported by the frame 60 which delivers successive springs 
emerging from the machine 30 into a vertical tube 44. Each 
spring 10 delivered into the tube 44 is compressed by a ram 

20 46 of a pneumatic cylinder 48 so as to reduce its height to 
less than that of a passage 41 extending horizontally 
forward towards the table 50, so that a plunger 4 3 may 
project the compressed spring forwardly into the passage 
41. The formation and ejection of springs by the machine 

25 30, reciprocation of the ram 46, and movement of the table 
50 are synchronized to provide delivery of compressed 
springs to successive spring insertion mechanisms 70. 
Depending upon the speed of the machine 30, it may be 
advantageous to provide more than one adjacent tube 44, ram v 

3 0 46, passage 41 and plunger 43, together with means 
associated with the chute 42 to direct springs into each of 
the tubes prior to each compression cycle, so as to speed 
up the rate of operation. 
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The insertion of a spring 10 into the passage 41 
will result in a spring already in the passage being 
ejected into a rear end of a channel accumulator tube 72 
(see Figures 6A - 6D) , or depending on the stroke of the 
5 plunger 43, the spring may be ejected directly into the 
tube 72. Each time a spring is inserted into a tube 72, 
the table 50 is indexed laterally to align a further 
assembly 70 with the passage 41. If there is more than one 
passage 41, the table is indexed a distance corresponding 

10 to the number of assemblies 70 being serviced 
simultaneously. When every assembly 7 0 has been serviced 
on one lateral pass of the table 50, a further pass is 
commenced, preferably with the table being indexed in the 
opposite direction rather than being returned to an 

15 opposite end of its stroke. This avoids unnecessary 
lateral movement of the fairly massive table 50, and of the 
spring assembly being formed. Indexing of the table 50 is 
performed by a cylinder 52 mounted on the frame 60, in 
association with limit switches and a brake, to control the 

20 indexing movement in known manner. The table is supported 
by rollers 54 engaging rails 56 secured to the frame 60. 

In addition to a row of the assemblies 70, mounted 
at a pitch equal to the lateral pitch of springs in the 
finished spring assembly, the table 50 also supports a row 

25 of pusher arms 58 mounted at a similar pitch on an 
actuating bar 51 so as to flank each assembly 70. The 
actuating bar is moved first forwardly and then rearwardly 
by cylinders 53 between each lateral pass of the table 50 
so that fingers 55 on the ends of the arms can enter the 

30 slits 12 in the quilt 24, and engage a lateral row of 
intersections 8 to draw the quilt forwardly through a 
distance equal to the distance between successive 
intersections 8. As the arms are withdrawn, the fingers 
ride over the next row of intersections and engage the 

3 5 slits beyond, ready for their next forward stroke. 
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Mounted on the frame 60 above and below the table 
50, and laterally in line with the (or each) passage 41, 
are fastener applying mechanisms 80 utilized to apply the 
fastening members 18 and 20. Each mechanism 80 has two * 
5 adjacent applicator guns 82 so that it can apply fasteners 
to folds of fabric on either side of an assembly 70. The 
guns may either operate simultaneously between every other 
indexing movement of the table, or preferably the leading 
gun may be utilized in each direction of movement of the 
10 table to ensure that fasteners are applied in folds to each 
side of each mechanism 70. The fasteners are fed from 
reels 84, and the mechanisms 80 and guns 82 are controlled 
by control boxes 86. 



Each assembly 70 includes a flattened tube 72 
15 through which compressed springs from the passage 41 are 
advanced by one spring diameter each time a new spring is 
inserted into the passage 41, i.e. once for each pass of 
the table 50. In order to provide clearance between 
adjacent tubes 72 for the arms 58 without making the tubes 
2 0 so narrow as to promote jamming of the springs, portions of 
the horizontal side walls of the tube are cut away to form 
openings 71, which reduce the frictional engagement between 
the tube and the springs and provide clearance for the arms 
and for fabric gathered on the tubes. At a forward end of 
25 each tube 72 are pivoted upper and lower arms 74, actuated 
by small air cylinders 73 between extended (Figure 6D) and 
retracted (Figures 6A-C) positions. 



In use of the machine, a pre-prepared quilt 24 (see • 
Figure 7) is placed from the front on the tubes 72, so that 
3 0 a tube enters each tunnel formed by portions of the quilt 
between zones 4. The quilt is pushed as far onto the tubes 
as possible whilst the arms 58 are raised by cylinders 59 
so that its material gathers on the rear portions of the 



W03418116[file://MWOS418116.cpc] 
WO 94/18116 



PCT/CA94/00055 



rage 11 at' 22 



- 9 - 

tubes, and only a front edge of the quilt is pulled forward 
so that the fingers 53 of the arms 58 can engage the 
frontmost slit in each zone 4. Assuming that the tubes 72 
are preloaded with springs, a pass of the table 50 is then 
5 run without inserting springs into the passages 41 so that 
the fastening mechanisms may apply initial fastenings to 
upper and lower folds of the fabric which are formed by 
opening the arms 74 on each tube 72. As an alternative, 
these fastenings could be applied before placing the quilt 
10 on the tubes 72. At the end of this pass, the arms 58 are 
actuated by the cylinders 53 so as to advance the quilt a 
further one pitch beyond the ends of the tubes. If the 
tubes 72 are not preloaded, sufficient passes during which 
springs are fed should be run to achieve this condition. 

15 On subsequent passes of the table, springs are 

loaded into the passages 42, with the result that springs 
are ejected from the tubes 72 into the pockets formed by 
the quilt to the rear of the fastenings applied in the 
previous pass, and further pockets are formed, by the 

20 application of fastenings by the application guns 82, 
behind the springs during each pass, followed by further 
advance of the quilt by the arms 58 at the end of each 
pass. This continues until the spring assembly is 
completed. The completed portion of the assembly can be 

2 5 supported on the separate trolley previously mentioned, 
which can move sideways as required with the table 50: the 
stepping motion of the table will be smoothed out by the 
flexibility of the spring assembly. A row of horns on the 
trolley may also be used to prepare a quilt for mounting on 

30 the tubes 72 and to assist in transferring it to the tubes 
72 by aligning the horns, which may be hollow tubes, with 
the tubes 72. 

According to the capability of the spring forming 
machine 30, if it is programmable, it may be possible to 
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alter the characteristics of springs inserted into 
different portions of the assembly, e.g. the side and 
centre portions of a mattress assembly. Alternatively, 
more than one machine 3 0 and feed assembly 40 could be 
5 provided to service separate insertion mechanisms 70 
adjacent different zones of the table 50. 
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CLAIMS ; 

1. A method of producing a pocket spring assembly, 
wherein two layers of fabric are secured together along 
multiple parallel seam zones so as to form a quilt defining 

5 a plurality of parallel fabric tubes, the tubes so formed 
are supported on guides extending longitudinally through 
the tubes, portions of the quilt are repeatedly drawn from 
the guides at their one ends and folds formed in each layer 
of fabric in the drawn off portion are secured to form 

10 pockets from the drawn off portions of the quilt, and 
precompressed coil springs are passed through the guides 
and released into the pockets between each drawing of the 
quilt, with their axes perpendicular to both the axes of 
the fabric tubes and the direction of advancement of the 

15 quilt, so that secured folds in the fabric of the tubes in 
front of and behind the released springs retain them in the 
pockets . 

2. A method according to claim 1, wherein spaced 
longitudinal slits are formed in the seam zones, the slits 

2 0 permitting the fabric to envelope the tubes. 

3. A method according to claim 2, wherein the seam 
zones are formed by two rows of stitching which intersect 
between each slit. 

4. Apparatus for producing a pocket spring assembly, 
25 comprising a row of parallel guides for receiving 

therearound tubes defined in a quilt formed by connecting 
two layers of fabric along parallel zones, mechanism to 
withdraw successive portions of the quilt from ends of the 
guides, mechanism to apply successive fastenings to folds 
30 formed in the fabric of the tubes the drawn off portions to 
form pockets, and mechanism to dispense compressed coil 
springs through the guides into the pockets as they are 
formed . 
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5, Apparatus according to claim 4, wherein the 
plurality of parallel guides are mounted on a table mounted 
for movement in a direction perpendicular to the axes of 
the guides, including mechanism to index the table to bring 

5 successive guides into alignment with the spring dispensing 
mechanism, and with the mechanisms to apply fastenings. 

6. Apparatus according to claim 5, including a spring 
forming machine providing springs to the spring dispensing 
mechanism . 

10 7. Apparatus according to claim 4, 5 or 6, wherein the 

guides are associated with spreader arms adjacent their 
ends to form the folds in the fabric to opposite sides of 
the quilt, the arms being reciprocable between a withdrawn 
position permitting withdrawal of the quilt, and an 

15 extended position forming said folds in a withdrawn portion 
of the quilt. 

8. Apparatus according to any of claims 4-7, wherein 
the guides are tubes, flattened in a common plane, and 
having portions of their adjacent edges cut away to improve 

20 clearance between the tubes and reduce friction on springs 
passing therethrough. 

9. A method of producing a pocket spring assembly, 
substantially as hereinbefore described with reference to 
Figures 1 - 9 of the accompanying drawings. 

2 5 10. Apparatus for producing a pocket spring assembly, 

substantially as hereinbefore described with reference to 
Figures 1 - 6 of the accompanying drawings. 

11. A pocket spring assembly formed utilizing the 

method or the apparatus of any preceding claim. 
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